A novel challenge model to evaluate the efficacy of hepatitis C virus vaccines in mice.
An effective hepatitis C virus (HCV) vaccine should elicit robust humoral and cell mediated immunity (CMI). A small animal challenge model is required to assess the efficacy of vaccines which elicit CMI. In this study, HCV proteins were expressed in hepatocytes of immunocompetent mice after hydrodynamic injection of a plasmid encoding the HCV NS3/4A protein. This vector, constructed as the "challenge", was optimized for long term, specific gene expression in hepatocytes. To monitor HCV antigen expression in transfected hepatocytes, the plasmid also encoded secreted alkaline phosphatase (SEAP), which was detected in the mouse serum. The design of this novel challenge plasmid was based on studies using luciferase and SEAP as reporter molecules to examine the kinetics of the proteins expressed in hepatocytes and secreted into blood. We designed two constructs to control SEAP expression. In one construct, SEAP expression was controlled by the EMCV IRES, while in the other, a SEAP and luciferase polyprotein was cleaved by the FMDV2A proteinase. We found that SEAP expressed after FMDV2A self cleavage was more sensitive and showed a higher correlation with luciferase expressed in liver. The NS3/4A challenge model using the FMDV2A design provided a window period of 50 days to monitor changes in SEAP expression after hydrodynamic injection of DNA. In a challenge experiment, mice which received an adenovirus-based HCV vaccine showed accelerated clearance of SEAP and thus, of NS3/4A positive hepatocytes compared with a mock vaccinated group, that coincided with an increased number of CD8(+) lymphocytes in the liver.